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1 

)V U "J >^W«i&Tig«-r -5 £ t Id J: 0 £jg <* n* y>v 
-if. 

-15 0t:K:*5^T3-6 o^-h^iz-^at 

Xtf^UA • f.sp. U— (IPO NO. 5880) ( Fu sari urn oxyspo 
rum f.sp. lini), 7-tf-y »>A • ^^XsJ^l/A • f. sp. 
/^$^X(IF0 NO. 4468) ( Fusarium oiysporum f.sp. bata 
tas), 7* y?A • **^X#;PA • f.sp.— <^A(IF 
0 NO. 4471) ( Fusarium oxysporum f. sp. niveum) , yW 
V A • rt^Xtf^A • f . sp. £ ^ ;* U - O A (IPO NO. 6 
384) ( Fusarium oxysporum f. sp. cucumerinum) , yW 
- ^^XxftlWA • f.sp.^D>y^X(IPO NO. 770 
6) ( Fusarium oxysporum f. sp. me 1 ongenae) , ^itU^A 
• ttzsXtfJUA • f.sp. TfcfdFO NO. 9964) ( Fusarium 
oxysporum f.sp.apii). :7it y #A • ^^i'XapJl'A • 
f.sp. h?-(IF0 NO. 9971) ( Pus ar i ua oxysporum f . sp. p i n 

1) a»7*U5rA • ^v-Xtf^A ■ f.sp. 77*Ux 
(IPO NO. 31180) ( Fusarium oxysporum f . sp. fragariae) 

ft *>tezm&*>miR2tiz> bwtozmjitm 1 fctswy 
is^s i-4 <ov^n^^E«co^;wi7 h yji'j^yK 

2) $JgpHli4. 0-13.0, ^SpH«8. 5T?& 
0 ; 

3) ££i&ffi«2 0 — 5 OX:, Sai&ffite3 0 — 3 51C 

4) xw^r^x2 o o pg£ffl^&y;i/3i&«re 

SH^L*:*^ fl^Steiftl 06,000 (106kD 
a) 



(2) )$B«¥8» 1 5 4 6 7 2 

/8t^y^-tf§^It5 £ &x)<7«*m*£:7;L^ 
hvJU'J ^>fttf/Xtt:7^ h->;PN« - Z-Uy> 

SIMM"* d <h £ftfK<h-r&i!3ft2I 6 IB«<D 

m&mi o] m*mimsL<oy>v>? hzs)VT*;m 

[0 0 0 1] 

UC7AJH ( Fusarium) (Dg**(07^ 
[0 0 0 2] 

il^fc HS^#H3gW^#pJ2?W^«e^U, 7THU 

wsiiti^DiSsn^ 7vHU«s6fta)t« 

St#A^tlTV^o 7VHUft^*mt^'ft@t 
ITU «?fi^C0AiS&. &^lfil*«^(D«:«dt&^ 0 
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(3 

3 

j% m&xftmx&z* Kit* ^a^cDT^KUft:^ 
mm&tozzt&xz. &mwmiz&tL-D£*jL*>ti 

[0 0 0 3] 77HUjfc6«)^ftfttLTH 
SS^«c^DTh^^7^-&^Jffl-r-&^ [Chromato 
gr.Sci. 10:659(1979)] , K£*S^2i*fcia<fc£^ 10 
#>1Zti 7 A [CI Id. Chens. 28:2088-2094(198 

2) ] , [Clin.Chem. 26: 1598-1602 (1980)], ffi 
JS-St^S^^JfflT-S^fe [J JCLA 18: 620(199 

3) ,«8§-K3!S 16: 33-37(1993)], hifi* >cojffl 

[Clin.Chlm.Acta 127: 87-95 (1982)], tt/Vl 
Vy-jm&m ^T»ft:«itfe^fi"r ^^r&[Cl in. Chi 
m.Acta 112: 197-204 (mDlUZtfittbtlTtoZifi* 

[0004] »*^tt5^ (mn. » a? 

Z>#m&&&&ZtlT^Z (MtL&, «^5-3 3 9 
9 7^«, »ftf6-6 5 3 00#m #BHF2- 
1 9 5 9 OO^S, «M¥3- 1 5 5 7 8 OW&m. 
«r§i¥4 -4 8 7 4*^?B, »IB¥5 - 1 9 2 1 9 3# 50 
2tf8, »M¥6-4 6 84 6#fi«) . 3 

<d mm co it * <z>ts>ffc * ^ o *> n ^ $ nx ^ * 

2- 1 9 5 8 9 9^£tf8, «WP2- 1 9 5 9 
0 Omkm. 4*0B¥5- 1 9 2 1 9 3*^*8, 4tlB¥6 
-46 846^«) o 

[0 0 0 5] 77 FUft#»coiS{fcffl7n»3S^cfc:^^» 

R 1 - CO-CHj - NH-R 2 + O2 + H 2 0-» 
R'-CO-CHO + R 2 -NHj + HaO* 

1 . Js yB** fc >y- tf : 3 U 

U 9 A ( Corynebacterium) <4*4i*P 5-3 3 9 9 7 
4**i^6 - 6 5 3 0 On&n)* 7X^** 
XI ( Aspergillus) 3-155780 

«)c 

2. h^r5>xifU*— t? : <Ca 
ndida) (4«M¥6 - 4 6 8 4 6 • 50 



4$R!¥8 - 1 5 4 6 7 2 

4 

3. 7)V2 his)U7HSmttmm% : ^^iJ«>AB 
( Peniclltium) OftPW 4-4 8 74 ^4iffl)„ 

4 . h T 5 >^-^s>^-* tf : □u^fuwa. 

JR («$i¥5-l 9 2 1 9 3#4MH) 
5. 7JWJ^t-K: J.Biot.Chem.239#, 31379 
0- 3796M (196443 

[0 0 0 6] 

fi:«e:y;m-xdtje^LT^$n^ [J. Biol. Ch 

em. 261:13542-13545(1986)] • tUfs^D fcf>fcj: 
[J. Biol. Chem. 254:3892-3898(1979)] , <*Vfc£f 
D > £ «S<Z> N 5fe*8/\* >J > t> tf)Va - 7s U T I* 

Wt>fr\Z2tlX\,*U\,K ffi*, «F§B¥5 - 19 2 19 3 

{t?>rt&&mmizMmrz>z.t\*x&te\,^ 7)\>#b 

v&m^zjjmmm&M&v i?>\zm&vtz#imztt 
isXKttmh, mtmztt^zft&ii&i&^t^smm 

8 7 4^E*co^-^U«?AiR**^SS5B«7;i/^ hv- 
[0 0 0 7] »*^ffl^S^«f«^iErt^o 

mmtuztttbizi*. ftmommz&mtemm&miR-r 

St j»^K»co«j!g. a^fr^i!, S^<D*^^#« 

^-rs^66^tt, : mm*te&&\z'o\,*x* »s 
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5 

[0 0 0 8] 

)\>zv >>)V7 5 / m** s^— tf &m&? <s £ £ & a w 

£LT«j8W&£M*afc*gJ&, ^-tf'J^Ajg ( Fusariu 
§) (0&&7)W bis )\, X\*. yJV'tbi' 

fiEtSlClo^:, gp-£, ;71*y tfA® (Pus a 

rium ) h^;pu^>&r//x«, 

[0 0 0 9] *%^CD^;U^ h ^ J m*3risy— 

\t, y)V>? h - z - u ^>****tt, *oio 

-15 0tlC^T3-6 0M ht?\s— 

-?z>~L\z£.r>%z>tiz>y)V>7 bS'frV&Z'&lt/x 

#-r£ ) ^-r^ct:^^, * 

&w<Dy)i>/ h>-)\sT $ sm**i/y— wtyjit? h-> 

■f *?f*. *ftW<Oy)Ut7 bzs)l7* /m^^y—v*: 

FAODtftt<5Jltt)(6^ 

[0 0 10] *%IEcOBfSte, 37;^ hy^7$;»t 

->;m ^>&tf/;m:7;i^ h^N« -z-u >*>^ 

&m&'vmmTz>z.ii\z&K>£.mTz>z.t&*v%z>o j e 

<D«fc5&S<hLT\ • *^>X#;i/A • f.s 

p. *J — (IPO NO. 5880) ( Pusariua oxysporum f.sp. ljn^ 
i)> 7*U9A • • f.sp./t^XdFO 

NO. 4468) ( Fusarium oxysporum f. sp. batatas), 
#A • ^i>X3p;PA • f.sp.~^#A(IF0 NO. 4471) (F 
usarlum oxysporum f.sp. niveumh • rt^S' 

X^;PA • f.sp. ^^^U-W (IF0 NO. 6384) ( Fusariu 
m oxysporum f . sp. cucutnerloum) , :7-tJ"U »>A - ^r^is 
Xtf^A • f . sp. ;* D >y^-x(IF0 NO. 7706) ( Fusarium 
oxysporum f. sp. melongenaeK 7i^U #A • ^^rv'Xtf 
Jl/A • f.sp. TfcT (IPO NO. 9964) ( Fusarium oxysporum f. 
sp.aeU). 7*U*A • **S/X#^A ■ f.sp. fcfn(IF 
0 NO. 9971) ( Fusarium oxysporum f . sp. pini) Rtf^it U 
»>A • ^>-X3p;W* • f.sp. :7^#UX(IF0 NO. 3118 
0) ( Fusarium oxysporum f . sp. f_rjgaxiae) &gg>ii&3g 

[0 0 11] *SW©FAODglt — 



(4) 1$ffi¥8-l 54 6 7 2 

1) S*(D#fiTr77 KUfb^^ftL, a-^rh 

2) &5£pHte4. 0-1 3. 0, IlpHli8. 5Tfe 

0 : 

3) ft£BKI£2 0~-5 S8S&te3 0-3 5t; 

4) x-;t-T7^^2 o o p g^ffl^y^sttT 

iHPSttWl 06,000 (106kD 

id? a) T&5o 

[0 0 12] *Sg^<7)FAOD<7>^le:ffi^^7;l/^ h 

'>;wj^>&t;/xiJFZLH ^-xo.oi- 

5 OMXtU ^>2fetf/Xf*N« -Z->J^>0. 0 
1 -2 OS& 1 0 0— 1 5 OCfC&t* 

T3-6 o^w^-h^w-^3g-r^^ffiT®jg^n 

-Sp SttWfcte, £ft 1 0 0 0ml (O&ttfrXZtDVn — 
X2 0 0g, N- -Z-U^>1 Og&»j»$t, a« 

i2ot, 2 o^ra^-h^u— -^^-r-seit^cfco 
20 m\zm\<*z>y )vz? h>;i,g^>w/x«FZL§if^ 

* (£TF* FZLigifi^ftrT*) te, Jh£0>:tr&Ta & 

\ZWilM?Z>i)\ MfL&s ^3^X0.0 1-5 011 
%, 'J^>&tf/XttN° - Z-Ui^>0,0 1- 2 0 
11%, K2HPO4 0. NaH*PO< 0.1 

Sfi%, MgSO< • 7H 2 0 0.0 5ffifi%, CaCl 

2 • 2 Ha o 0.01 iix»r;»sx*x o . 2 aa% 

**#-r&»-&1fc (ff*L<ttpH5. 6-6.0) £1 
0 0—15 0 TCfc*l>T 3 — 60 ifrffl:*— h ^ 

[0 0 13] *»M<OFAODCOlfc«ICfflV^»«tt, 

«s«r«. *(Dm<D%zmm&tt-rzm 

«^-h»J^A, UWJx* U)V>>Vlx. ^>X>. 

*isvix, a/vvb^, m j %e>mmz&m2ftz>*><D& 

m\t*ZZ£tfi-e&Z. *«?90FAODH y)U^b-> 
40 ;WJ >?>Rtf/XttF Z L^f T5S«!TS«lfc(i: 

IBCD^rjST^^nfeFZL^-cDSlRfitlx, 
tlT^3-X«:fflMFZL«i (1.0X^*3 
— X, 0.55KFZL* I.OXKjHPO^ 0.1%N 
aH 2 PO^ 0. 0 5 *Mg SO< • 7 H 2 O, 0.01% 
C a C 1 2 • 2 H 2 O2fctf0 . 0 1 % tf ^ ^ >il^«5) ^ 
*tfS££ai-C€r*. ^:»l F 0 

0 Qm\*\Z?)l>Zl — X 2 Og (2%), FZL lOg 
( 1 %) , K2HPO4 1 . 0 g (0.1%), NaHiP 
50 Oa 1. 0 g (0. 1 %) . Mg SO4 • 7 H2 0 0.5g 
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7 

(0.05%), C a C 1 2 • 2 H 2 O O.lg (0.01 

%) &r;gsxw2.og (0.2%) 

(pH 5. 6-6.0) T&£o FZLJSi&te* afitCDJS 

ftlrJ;^T»e^MLT*5 0, F Z L«^k^«6XliG 

CO 0 1 4] 2 5-3 7"C, $f£L<te 

2 8 < CTff2bn^o «i(^)pHii4.0-8.0O»8iT 

• ^S'XJtf/l'A - f. sp. U — ££(D*#T* 20- 
lOO&SWK #£L<te8 OP$fflig*rr*<fc, FAOD 

*««»«iK»*an* (hi) - c<D£5\zi,-cnt> 

U <ha*r£* tf 2jcsswcoFAODo a? 

£<bXttft9l*ilUTH*tt*ftab. ft*** 0. 
lMhUX-fiS (pH8.5) KfflSSU DiDO-MllltC 30 

n - X BiTfc * n t h 9 9 7 4 -T««"T £ £ <>: 0 fil 
[0 0 15] U^l/A:«t6. #389icoBWa>£, F AO 

SCO, 77 K U ft^ttSMtt^St^ 7 7 ^ ^ > h $ 

fcfi*r**«>fr«. ^©j:5i:i/TS&nfcFAo 



*BB¥8- 1 5 4 6 7 2 

8 

9— tf££&3^S£££4*fR£T£K 7)V9hzs)V7 
y */ 9—M £ * ZL h tifiv €? £ 7 ;P ^ 

vi/)w*j>ms/yj&y)V9 h^wn* -z -u> ? > 
u n e ©aw^t ^ f a o d « n t>* 

tf^A • f. sp. 'J^4*0FAOD5FAOD-Li: 
[0 0 16] ^T»Cl*S5^COFAOD<7)^14^l¥jffllCitt 

i. -Htmftsiwwtt 

*»^C0FAODtt7;^ h>^U^>fttf/XttFZ 

^>Rr;/X«FZLSS*ii:U jOtd— X£JHR 
*it*7;W h^WJ^>Stf/XttFZL»ttr, 

7tfU ^AJH<z>7;i^ hs^T'S /B**^— 
*t, ^3-7t'Jy>W/XliN° -Z - D 

[0017] 2 . ,K>s»att&^sH«patt 

*S5WOFAOD«, j£: 

R'-CO-CH2-NH-R 2 + O2 + H2O — 
^-CO-CHO + R 2 -NH* + H2O2 
(5SH 3 * R I li7^H^9S, 9>n 

H, - (CHi) B -Xtt- [CH (OH) ] n -CH 2 0 
H n\Z0 - 6<Dmm R 2 ^-CHR 5 

- [CONHR 3 ] .COOH (SI*, R'tta-73; 
KffieSS, mBl-4 8 0O»«1l T^^n* 
7 V H U fc^«*tSS t UTff* t Vi. nt>, R 3 ffl 

[0 0 18] *^<OFAOD<D«S®«w»-r^?gtt^ 
JKT<OS 1 H^To 

gl #&3nfcFAOD-L<7)SSMf£tt 
[351] 
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(6) 




9 
















v /o / 


N * — 


7<rt/£ h->^ N"— Z — y£*> 1.67 mM 


100 




y Y i/jw< 'J > 1.67 


30.1 




N* — > ^;[/— L — U > 1.67 




N ' — 


7 /V* h Wi/tf U - L - »J i> > 0.02% 


0.24 




# 'J - L - !/ y > 0.02 


N. D. 




F B S A* 1 0.17 


N. D. 




F H S A* 3 0-17 


N. D. 




MJ/fv^FBSA 0.17 


0.62 




MJ^f^FHSA 0.17 


N. D. 



»W¥8 - 1 5 4 6 7 2 



* 1 : #*ffl3*vr 

* 2 : y)l>>7 Y>i/)VQrMRT)V7*> 

* 3 : 7)V2 bzs)VYi Sjfil»T;U^5> 



C3c2] 



IFO No. 


F. oxysporutn f. sp. 


JfcJStt (1 0"' 


U/mg • ^>><*) 


L/V n 


4468 


batatas 


3.76 


0.228 


16.5 


4471 


niveum 


3.37 


0.340 


9.9 


5880 


lini 


48.6 


13.5 


3. 6 


6384 


cucumerinum 


2.26 


0.234 


9.7 


7706 


melongenae 


4.86 


0.276 


17. 6 


9964 


apii 


2.65 


0.169 


15.7 


9971 


pint 


1.92 


0.138 


13.9 


31180 


fragarlae 


25.2 


2.27 


11.1 



[0 0 1 9] ^2fc^3nT^£«fc5K:, #S89JCDFA 
ODH y)V>7 hyJI/U iS>RXf7)U# h^AU ><D 

atfMfc'Vfc ^ n If > 0D8H£ * £ <h T 

[0 0 2 0] 3. pH&tmS^ft 
p H&#<D&m 

&mpH\*. M^(DF AODgttSJSit («3£<D4. ~h 40 

(o. lMu^u^Agsr* (kpb> % 

bV7s-mmm9imRZttft)Zs> (Gly) -NaOHS 

IB<7>&affi«&l£FAOD£&inU 3 0t:-ei0»W 
«f >*n^-hb*:!& MfifOffefr (3 01C, pH8. 

^as^^w-r^fe*^, £jfci&&<&2 o-6 or* 50 



«, o. imhu^-«kis«» (pH8.o) izmmi, 

fcFAOD§2 0-6 Ot^jafftl 0$MSH>*3. 

ffl«Ufe<, -bBB^TSJSL^jlS*, *3591<Z>FAOD 
©SSpHU 7.5-9.0, <fct>fifS;L<fc*8. 5T 
*0 (0 2) , 3?3eftpH««U 4.0-13.0T$jo 
fco FAODBISS£j&kJ:2 0-5 Ot:, #£U< 

«2 5-4 0t:, iD»*L.<»3 5t:T^J:<itff 

l*: (03) o &&frmmmmt2 0-5 o<c-c*o 

[0 0 2 1] 4. *ffiCDfi|« 

(1) ^-r^>^»ft**^lteffilrJ:D«1^T^* 

A.S^ffi 

lOOmM F Z L»»ttt*^^i:i&#^n)tF Z L S: 

m&Ammm-rzztizji-Dxm&isft* 4smu 4 - 

-if Sfflc, RtX 6 0mM 7x/ -JPS^JVP n 1 0 
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(7) 



ftmW-S - 1 5 4 6 7 2 



2J 

0 M 1 <t> 0.1M MJX-fi&lg««K (PH8.0) 
1ml, RZmmmms 0 m l £*S-&U £:S£S&@* 
T3.0mltn, 3 01CT2^pa>r >*:x^— bis 
fcfg, lOOmM FZLjgffcS 0 1 £8&HnU 5 0 

J >fi*CD»^«3t«»r (5.16X1 O'M-'cr 1 ) j&> 

[0 0 2 2] B. 
±g2A&<h^#K*&JlU SSfSsaoffc, 3 0M3 0t 
TO*i<-M/fc80 5 0 5 nm\Z&tf%>i&yt&& 

(2) »$£*K:££S6&KiK£ffl£t-*^$fc 



it? 



*o.im bvx-mmmmwi (ph8.o imit»$^ 

i£5 0 m 1 £?g<&U 9KB*T£J1&3. OmltU 
F Z L 1 0 0 n 1 SrgsjtaU »*K«^IE®»Ta« 

[0023] 5 . mmwrn^ mmm&f&&& 
(i) &m<o&m 

o. im hvx-m&mmm (phs.oj 

ffi^S3JC^T- 

3_ ^JS-f *><DF AOD-hm&^<D&m 
[3*3] 







urn 




(1 mM) 


(%) 


(1 mM) 


(%) 




100 


FeSO* 


93 


LiCI 


99 


C0SO4 


110 


KCI 


104 


CUCI2 


35 


NaCI 


109 


ZnS04 


11 


RbCI 


109 


AgNOa 


0 


CsCI 


108 


BaCIa 


116 


MgCIa 


103 


HgCIa 


0 


CaCI* 


98 


FeCb 


77 


MnCfc 


143 







[0 0 2 4] (2) 

jtie (i) <D&m^*><D&9im?zmm±m&<Dij 



«(*(pH8. 5)l:2iM^*XK b-)l> (DTT) 

14 &mfeTZ> ZLklzJz Off T?fco 
&4 ^aWHOFAODStt^OfgW 
1*4] 











(1 mM) 


(%) 


(1 mM) 


(%) 


None 


100 




96 


PCMB* 1 


0 




49 


DTNB* 1 


0 




10 


3 — KfFIK 


90 


t Ko*£//UT 5. > 


17 


NaNa 


102 


£ n /l/^ 'J > 


N. D. * 3 


a. a* - i> fcf 'J 


103 




104 


0 - 7*t>XO'J V 


114 


7; >/ ^7- 5> > 


73 



* 1 : PCMB, /t7^DDSIi8^r7k« 

* 2 : DTNB, 5, 5 ' - hfX (2--hn$ 



* 3 : tttb^^-r 



50 



«4^e»§q^^lC, FAOD^iPCMB, DTN 
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(8) 

13 

«fi^*Xl/^ 1 — ;l'2mM£8&flnL*:5 OmM MJ 
X-*iKJS«^ (PH8.5) T&£>« 
[0 0 2 5] 6. 5H^fi 

SDS-PAGE (H5^'>;i/fi8K^- hU^A • #»J7£ 
1 OJKy^Sffi^T, 40mAT, 3P*fB8c®)U ^> 

h^^fitt, #55 1,0 0 0 (5 1 kD a) ^C&ofc 



4$KW8- 1 5 4 6 7 2 

(EJ4). 7-A-r7^X2 0 0 p gia^y^S 
Tte, fl^fitetfj 106.000 (106kDa) 
a&£tt (0 5) , *ftW<DFAOD\Z-mft*V&2>Zt 

[0 0 2 6] 7 . 
x^X^J^^aacih^^^^TSI^b/S:^, F AO 
Dttp I =6. 8*V$>*oXio 

[0 0 2 7] 8. %ttii<Dmmti<Dtt& 

*5 a^co«^ft*co^;i/^ h5/^75/it**> 
[3*5] 
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(9) 



4$R78 - 1 5 4 6 7 2 



10 
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— ■ m 



CM i fc- 

cvj ^ xf« 



GO 
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CO 
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to co 
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1) : afcUtf^S (T.Horiuchi et al.) Agric. Biol. Che 
m., 53(1), 103-110 (1989) 

2) : tfU^S (T.Horiuchi et al.) Agric. Biol. Che 
a., 55(2), 333-338 (1991) 

3) : 7)19 h>^N« -Z-U^>fc#TSJti5tt 

4) : N* -D-^;U^ hvM° -at^P^HJ >*>lC*f 

(1) ^KDffiS : ^®FAOD»tt(92l(D» 



40 *cfcOt>W^^ICiH=«^#V>o 

(2) : *»MOFAODtt«»*cbL,T*WlS 

(3) SK4*Stt : ^SSW^FAODtt, 7)V9hz^)V 
50 (4) : *»^FAOD©SS7^ 
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(10) 

17 

(5) 58pH, RZtSHUmz&zmm : 

*RWOF AOD £4&<D2m%£<Dft&&7ikLT^Z>* 
[0 0 2 8] Kj^OC:<h<, *»WOB*FAODH 

IS, 77H'Jft^«StSf§K»t, *»fl©FAO 

a o d (Dmmis&te-TmnKMz&^Tmfe z . 

R 1 - CO-CHi - NH-R 2 + 0 2 + H 2 O 
^-CO-CHO + R 2 -NH 2 + H2O2 

[0 0 2 9] #&EOFAOD£7^FUffc^ft^WS 

13.0, «F^b<«8. 5, ias«2 0-5 ox:, 

L<IJ3 5 , CT*<5. Ji««ilTtthUX-SK^$ 

0. U-y h/Bl£t_h, ff$L<fil-100a 
xy h/olTfc^o 
[0 0 3 0] *S6^<7>»Wte^«, T8e©^fn^07 ,30 

( 1 ) ^»ft**»*»cS^< 

U FAODlttiar^h/mltUaSI^Rtfc 

ig# t o&fbtt'&K:^ t> 5ge*r* * v> * £ t 

n- (2 - 1 h'p+y- 3 -x;>*:/afcf;w -m- h 
mux 2,4-^DD^x;-;k n-x^;w- 

N — (2 -b -X;«yoWW -3.5 

-^h + 5/7riJX N-x^-N- (3 - 50 



»M¥8 - 1 5 4 6 7 2 

2* 

N — (2-tHD^>-3-X**^DW) -3,5 

&fcn?&0, o - y7^yyX o-hU^X 3,3 
^ y ^>>?v>, 3,3,5 f 5-fh7^fM 
>W>. N- (ft )\s7$3ri<> *T)IT $ J jj 
-4,4-tfX (y^f^7 5 7) t^x—JUT ^ 

10 - (ij;w^^>'^^;i/T5y*;i/^r:;W -3,7 
(2) K*<o?s»fitcS^<*ffi 

Hilary h/mi<i:U a^lc^RL^a^^^SPL, 
[0 0 3 1] *^^&«a»«*^-€-<0*^ffiViTfr 

^7-f>F^t^^ a — ^ xtva^ypf7- fcftC 

[0 0 3 2] ±ffi(DiTi<, *K^(OFAODH »fb 

cfcv^t, m^ts;m<*&ftmzmi£{£i>Tt>£\,\ mx. 
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(11) 

19 

mmftm&frtez?. &&#vf\z*>&mteT 

[0033] m#<Dmfeit\z^m&ffiftmT?f&to<Dj7m 
\z±oft5z.£&'v%z>. eg***, mftt$&m, mm<t 

#^y;k T-r^p^^Hr;k t#d-x, tjv#> io 

tc^*r^«^:^>/i^a<7)«a?^it2*5 (ISA:*) 

}£ (2 8 0nni(D«3te&, ^7yH7*-HS, Lowry 
[0 0 3 4] *389H**fc* *»W<OFAOD$ttt 

te, *SS^C0F AODiff*KlipH7. 5 — 8. 5, 
£D#£L<ttpH8. O0affK*&ft*. KFAO 

£*>6»R3tU »*Ktt7M>fi^^ lit** ,30 

a«l-10 0a- 7 h/Dil, 8««tthUX-tt« 

<pH8.o) ftW£Lv>. a»ft**cD*ris«fcs^ 
5t^<o r (i) a«ib***^a^s^<^j ke* 

-tcD.fcdfc** MS, ^ffl«&^»r, &&\zmm~V 40 

[0 0 3 5] 
<D8«tFAOD-L0fi}35 

i) «m 50 



*J$!¥8- 15 4 6 7 2 

20 

7»U«rA • 5Mr^XJK;WA • f.sp. • U — (ifo NO. 58 
80 ; Pusarlum oxysporum f. sp. linl) *FZL 0.5 
%, £f)l3 — X 1.0%, U^rAUDAO.lX, 
U>K-^-hU^A 0.1%, «8v^i/»>A 0.0 
5%, Jfrfb^v-^A 0.0 1%, >f-Xhx^ 0. 
2%£^WUfc«Jfc (pH6.0)10LI:«IU v> 

-:77-*>*~£^T&§tS2L/#, «»aiffi4 

0 0 r pm<D*ftT2 8^, 8 0 J$W«#iS« L*:. 

2) &£P3i&<D3g${ 

8**2 7 0g £, 2mMtf>DTT£r§tT, 

0. 1MMJX (pH8. 5)80 OmllrJB 
flU DiDo-Millfc<fcDM;fe#£«#Lfc. 
9,5 0 0 rpmT2 OiHBSi^it, i6tlfc±i 
(flMUBttfilH) UT, J^T<0^ftT«f® 

3) ffifi 

a»*«^4 o x&mizteZtkoizmmTy^—o/* 

(KT. «5Si:i&-r> (4X2, 1 2. 

OOOrpm) LT&#ft*>/^£l$£Ufco 

550mM hUX-IMSK (pH8. 5) (ETF, 
fi«»cA^WT) fcWBU 3£S<Z>«fc$: 4 o % £^ir® 

««A«:*ftiUfco mWB*WUz7*)\,ban—)i, (bu 

tyhTOYOPEARL) 8fjg 2 0 Ool *Jn*T» /ty 

— (pheoyl-TO YO PEARL) # ^AfctttfLfc 
8H&ia&£B*31*. naWKTttfMft. 2 5-0%tt 

[5liRb^»ttH»Sr^^h3yT-;^^A (4 0%l» 
#£^tffi«»AT¥«fb) fcffl^fc. «»tt£«S<* 

DEAE-ha/t-A (DEAE-TOYOPE 
ARL) ^^A^DVh^^^^-Srffofc (««SSA 
^V«ib) . ftM»KFAODSHt*B*6nftfc 

\zm^7to 

Mi:t7r? , Jil/-3 o oic££>y;MSia£;fc;r&o 



(12) 



$$08¥8- 1 5 4 6 7 2 



21 



22 



(0. 1M NaCl, 2mM DTT£^tfO. lMh'J 

x-mmmmwi (phs.5) -nwrnit) . ztuz£ 

[0 0 3 6] «?S»*OUVKiKX^^ h;u^H6(C^ 

V>*<> £fcSDS-PAGE ( H^v^MRR:*- h U V A 
• #'J7^U^75 K«^,ScS») 2&tfX-/t— xy^X 
2 0 0pg^^jrcy^a^lc<l;0#e>n^:)Blfi»*OS 
ift<&#^ScOfc5££fTofco SDS-PAGEIt 
fcrXCO#ffiKt£^ lOXyMffl^T, 4 0mAT3 
l$[yj*t&U #>K2Vkm*Z^zs—7*)*)7>bs f )V 
-G-2 5 0T*^L e**>/X*<hUT*X* 

^pg«jc»:S6ur^Sj»^^Lfc 0 *<D*e*, rasa** 

i) ^dt7- tf«is 

1 2. 5og/ml tfXIV (S^^tt) i&Jfc 



*3§£>-tf:7:i--/ hfl^fitejfc 5 1,0 0 0 (5 1 k D 
a) Tfcofco y^^ifiteO. 1M NaCiM 

o. im bvx~m&mmm <phs. s> ^ffl^rfifo 

fcISm, SS^^-Tcfc^tC. JKJ106.000 (106 

[0037] nusm mitu b^m7)^^>mm<D 



io m& 



b "J 0-10 %<Z>«ffiT?ag6D 



6 0 Ml 
6 OmI 



2) ftttfflfc 
F AODR^te£TF<D£ 5 K LT8HSI L£o 
4 5mM 4-T5/T>^trU>8J£ 
6 OmM N-X^-N- 

3 -x;^D tf;W — d — b)V-i s^>jgi£ 

0. 1M MJX-JfiIMg«** (pH8. 0) 
63L~yh/m\ FAOD-LM 



3 0 n 1 

3 0 m 1 
30/zl 
3 0 0 u 1 
5 0 m 1 



3 t hjfii»7;py^ ><o«ft:*(D 



[0 0 3 8] ^ 

0. 9«ffift;^-hU^A***at3ml^, ttHfctbikffifT 
Hr*f^> (y^Tft) 15 0mg, h hlftlfflfr^^^ > 

(>^vtfc) i 5 oag^n-enswu^ ^ne»©» 



tbfc. 6^Ln^/h/ml FAOD 
l«)*ffiT#fcFAOD-L$6a 
N/mlKfcScfcp, 0 . 1 M b U X~Jfi»l|gW# (p 3? 
H8.0) ^SRLtafilitp FAOD^fcS££3 0 
t:T2#|liW>*^-hLfcgk ±E©ft^Dr7- 

-ifmmmm&i o o 3 0^05 5 snmic^ 

U 5 5 5 nmOK^ffi Gfl»ft;**<DSK2#J&) , 

i) ^DT7-^jai 

iSfbr^:/ a 6 0^i 

1 2. 5mg/Dl yu^T— tfXIV (J/^Ttt) 60/il 

2) 

F AO DRjSmmTcD <fc 5 Id LTgMSLfc* 

45mM 4 -T^ /y>^tfU >^ 30m 1 

6 OmM N-X^Jl'— N- (2-bHD^>- 

3 -x;u*:/a tr;w -m- h;w ^>»«t 3 o u i 

6 Oa-^ b/m\ is y-W&m 3 0 m 1 

0.1M MJX-t&tejgSjfc (pH8. 0) 30 0ul 

63.--/h/nil FAOD-LSJR 5 0/xl 
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(13) 



#B!¥8- 1 5 4 6 7 2 



23 



24 



[0 0 3 9] g&W4 tf{b^^ntf>8^CDfifte 
TJS#3ii\ 0-3 0%<D«m?*«<DSft**Sfb'VE 



&®*KT£:fi£ lml<hbfco 6a.--/h/ml FAOD 

=Ly h/mUZteZ,*?, 0. 1 M MJ X -ifi&fiS8#£ (p 
H8.0) T^RLTgHfflUfco FAODSM^3 0 

ifSaasst^r l 0 0 MlJta^, 3 0*H£ce>5 5 5nm^*5 

1) 7uT7-vmm 

mt^?a\±>mm 25^1 

5 0 0^-z:-/h/ml 75;^f^- fcf»8t 5ul 
0.1M hU7-iKIMR (PH8. 0) 20^1 

<oa, ioxhu^ppBB€50MiMT«»u 0 Mianx^tt^&KLfco 

0t7?3 O^nftBL^ftl 2 0 0 OrpmTl 

2) E&ttSHfc 

F A O D&Jfc^teJKTO £ "5 HK bfc* 

3mM N- (%)V#* : >>*3 L )V75L/1})V1£~)V) -4,4- 

6 0^-7 h/ml /I— 
0. 1M HJ*HlflMMN* <pH8. 0) 



NaOH£*?j5 



4azyh/il FAOD-LSi 
jKSTK^^RS: lml^Lto 40Z:y h/il FAOD 
-L*«H4. H«W 1 FA0D-L&4O. 
ryh/ilfcftSiJ, 0.1MMJX-j&ftfiffK(p 
H8.0) TftRbTHBlL FAODSM^3 0 

1fffi&ISift£8 0 MAO*-, 3 0MW7 2 7nnl:t5tt 

14 7 2 7nm<D®tft& Gfittfc**CD«fc*M5> , ««14 
><D«ffi £ ®6&{b*3R55 £SWeBMffi 
[0 0 4 0] 

[«mcd«i*] **M0faodh vtmvmmvmm 

*#<**i>. ih*®ttft?>/i*Sfttf/XI4B 



3 0 x*l 
3 Otf I 
3 0 0^1 
1 0 Ml 

[HffiOffl^^KWl 

[® 1 ] J£«Jgi8rT?0 FAOD fc fg*$W0> 

[S3 2] FAOD (OSK^T^StttSapH 

30 [H3] FAOD<Dmm^(om^tmj&mm<om^ 

[H4] SDS-PAGE (p7*^Jt4Utt-HJ9/* 
• #'J7*U^75 PWMBftiMK) K*5tt£FAOD 

[H5] X-/t-ry^X2 0 Opgfcffl^fcy^afl 
fc«fc<&FAOD- L<7DiH^I«ScD«e*^^T^^ 7. 
[H6] FAOD-LC0®JRX^# h;k 
[0 7] «{fct hJfilfS7;^5><D«fitFAODfP 

[®8] t hlfilffify;^^><D»ft*i:FAODfPffl 

[0 9] tt<b^^Dtf>co»ffitFAOD^(ca: 
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(15) 



- 1 5 4 6 7 
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[07] 
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[09] 
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